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w m m 

[0002] /^^^^gBlllfi-^^Tk*^*^, W*M4, «oitt 

[0003] #l;tfc£, Organometalics, 1998^, ^17#, p. 4183-4195^(4, 

tv— fcovvr6>flB*ws*5o s&k, as^^^at^fe, 2002^, P . 162 

9-1630^f4, t^^/^xyS^2oIBfiUfc, ^^^^xtt^yy^citfrsr 

[0004] £fc, #HJ¥5-345817#£tfRfc:fi, S^^n^j^S^cj^ S^n^^^n^H 
8 (Or b ) -L' (*^, xttO— 4©SE***U yttOXfil-Cfct), r', r b l*T/V^r/K 

4-x x y 
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Sfcte, #M¥ll-80325^#^«, mfctT74ls&. ties*; 



[0007] *&Wl-i, ±M^tzM&&m<D^mz.m.^Xt&titch<nx~ibV, 'si/VHrZ'ry'j 



[0005] Wbl] 
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[0009] fr<vx*mw<Dmiiz£.}i^ TtE.(i)~(6)Km-tMmm&fc7kmfcmm 

( i ) w&fc&m m^ma * \z.m^±.<D^m^.y^^^^w * *onu 
itwi^ft, mto^4^5oo— i, ooo, ooo-^fc^ 
*>*i-a>as 5 1 % ±-e*>* us atm-e-fczk** m&o 

[0010] (2)9W-^TyK©#J^S70%et±Tfc5(l)©Matm^7K*^'» 0 

/u%J^±-efo5 (l) toMkm&Vf&Mttm* 

^vs^cD^igu^T'&s (i) <Dfflmm&fc7kmim 0 

(5) JJSfttt^fi-a-fr-e&S (1) ORSt^MOlftA. 

(6) |«^aSl50*;iU±©fi^flrT»*>5 (5) 0HflUfr^fMc*ff:4fe. 

[0011] *ftW<DM2fc£]M-£, Tm7)RX*(8)\Z^i-&mW<DMmm&fc7kmfcV0<D 

[0012] (8) tKn^/vS*^rt"STy — ^^SXtttKo^^>SS:^^5T/V3^^ 
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[0013] Wb2] 

M (NR*) X 3 Y • L b • • • (a) 

[0014] c**;^ M&mi&mmmism&&Mm*'eib*). r*&. 3, 4, 5&©vvf na^n 

ftJSSr^U-CV^TbiV^ai^SSfctt-CH R d T^$*b5&(R d i*, *5ffIgH\ 

2 

fr%mM&mm6mm®&m{t&mx~&z> (7) ©aut^a*,, 

[0015] *5BW©JB3»cJ:ixJf , TIE (9) lc*i"*38M©M*M'^Mc#<fc*o»3ft* 
(9)S:(b) 

[0016] Mb3] 

M (N R b ) X 4 _ a (OR c ) . - L b • - • (b) 

[0017] j^t, ^IS^o^M^f^TK^k^SW^^jfetcov^miH^ljiifJi-^ 

0 
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[0018] ^mwic^^x. 3m&±<D£m&yfr7$;is*^&mftm&(DmyMvm\Lk 
xtt (2) xm£tiz>i><D&mtif btvz> 0 

[0019] il£4] 



R 1 R 3 R 2 



[0021] (sw, R 4 -R 7 «^^i^^^L^C7k^^ : •x^Dy^^;g^^ux^^-cfe«t 

v ^^mi - 2ocd^tk^s ; mmm*hv< izmmm+z^te 




(1) 



[0020] Mb5] 
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60) 

[0022] ^woHatM-^fr**^^*^, 3at£*±o#iit^;//i^?/u^^]^* 

L<f350^vV%JU_h % J:«9^b<(470^^%^_h, St»*U<{490^/V%J^±-t? 

[0023] *&W<DfflmM&fc7kmfcy!KD<ysUs<»- Sac— */a^pvW97-f- Jd<t«3fflU^ 
LfcS*TO#T-*(Mw)te, ^U^U>4ftHL-C500— 1, 000, 000, 0*lXtt 
1, 000—600, 000, J:0#*L<W:5, 000—400, 000-CfcS o Mv,fim-f€&kffi, 

[0024] «w©Haa^**{b«f±,iiWB«:(i)xi4(2)jt*jv^T, (osmm)-? 
[0025] *a8BoH9it*att*3iMuifett« y^-y-(T^<Dm^5i%sk±'ch^» 

«5$f*L<(i70%W_hWb<D"Cfe5 0 
[0026] p«y^>fryKi9-fe**y-r7'yKO*a#», 13 C-NMR^^^h/V^T?SiJ^U, 

*3SW©MS!lfi:-&#:**'fb'»wtWBSC:(l) Xtt (2) lc*5tt5 (i) - ( 

[0027] mm<Djjmz, m^m^^xhm^^, ix.tf^n^^xy©nii 
£^Mc*fb*©»d\ ^yvb^pp^^^-d zmmtvx. i5o°ct 13 c-nm 

4 

[0028] ^9J0H»frtt**4blftH:, »*«S*tt-C*>0, Sfe^ (Tm) £WlT5 0 itt£ 
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[0029] mmm&ttm<m0m&#w] 

& (b) x^ti^mmwmmemm^mit^m^^-r^m^-nm (sir. m 
[0030] [msttt 

[0031] 3m&^±.<D^m^y^^^^Ai^ti^ ^^//u^u^mt, m/^ 

[0032] Wb6] 




(3) 
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[0033] [fl37] 




R 4 "^ ^R 7 m (4) 

[0034] 5t(3)T*^^n5¥*^bT«, ftttttKLf*, v^D^^v^V, *f-As*?i/9 
wzisfitazs* MJ5^n[5. 2. 1. 0 2,6 ]^-8-^^«e^^^tf5wt^T^6 0 * 
fc, 7^^n[9. 2. 1. 0 2 ' 10 . 0 3, 8 ]^h^^-3, 5, 7, 12-7^7^(1, 4-^ 
/-l, 4, 4a, Qa-^h^tKn-gH-^V^-W^tv^), ^h7^n[lO. 2. 1. 0 2, 1 
\ 0 4, *~\'<l/5'7 ! 3)-4, 6, 8, 4-*9S-l, 4, 4a, 9, 9a, 10—-- 

[0035] 5£(4) -e^^Ha^S^L-Tfi, m^l-C&S^h^^PK-r-fe^a, miS2*C*)S 
% 8-tf~/Wxh7^nK'ri?:/, 8-7°n^<— /Vf^^oKftV, 8-^n^^r-fe: 
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[0036] ^*^>?x3^-7?v i ^M<DMcfcMkVXn, ^^^p^^tH?^ 

^^/V^^^v^P^^^i?^ 1 2— ^P^^/t^^i^o^^-r -fe:/ 

P-^/^-fe^ 12-tKo^^^/^drf-v-^n^^7 :f -fe>-, 12-#/^^v^v 
^r-y-^n^^^^, ^=3r-^^P^^T f -fer^l2, 13-v^/M?:^ ^=¥"^ 

^1^;!m^:7^^i?:/^;12-^PP^^ 

[0037] ##3l§©«3£#Sfcm:j8VvcW:, S^S)£0#<a:&f£#ll>Jl£«:> ¥i^oilSf£; 
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[0038] fcav^fc, ^ B m^m^mnn^^mitmtmhti^^M,x\ ito)-?^ 

n^l^Sfcci^ MJ*>*p[5. 2. l. 0 2,6 ]7*#-8-^>\-rh7^n[9. 2. 1. 0 2 ' 10 
. O 3,8 ] 7^1-7^-3, 5, 7, 12-rh^^^h7^n[10. 2. 1. 0 2, O 4,9 ]^ 
^#-4, 6, 8, 13-T-f>7^>\ -rh^-^nK^ir^, S-^f-^fhyv'^pKfty 

[0039] *«^©»3t^jSfelc:dav^Tf4, a&IH#at^/^/^^*¥*ft:( a ) <£>M* 
[0040] HulE^^y/^^^^^S^C a ) xyK*^^yfr£Olft^5 

[0041] ttf|B#Slt*y^JK/^^^*{*:( a ) i#m^TCmfcl**#£L-CF± % fi^W 
[0042] ^rtKiy^^^|itB-fri-5ai«:^rUcV V/Wtf/l^V^i^Jt^iJ 
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/u/,M?/Mt>\ 5, e-v^/wtf^yy/vtf/i^:/, /U-6-^/W^ 
aw/y^aK/u^y, &^o»*JK^^tp«^Sr^«y/i^/u*>1H;6-syry 
y^^^^©S*JDR^Sr^tpffi^*W^-5y^^^« ; <g^tS»f 

So 

[0043] ^Mcomk^-y^m-i, ^mm4-20(Dm^:^yr^xi-i^^y^>'t^ 
[0044] mm<Dmw*i'y^>'mxtei?*i'7^M(DM c fcmti,xfe s y^c/ry, yy 

^/vv-yn^dr-y-^m^^ yyn^yyy^^ y^/v^yyn^-yyiym^, 7x^;uy^ 

[0045] [fi^Mg£] 

[oo46] mm6wm»&M<b&*i (0 ©«»!#«»6«wAjRfcL-cw:, y^ ^yy 
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[oo47] um 

M— O R 8 — OH (5) 

[0048] Mte.m6&m&&m*£tu R^mmmz^x^^xh^^-fficDmibTkm 
[0049] R 8 ibT«, Mitma^ i%mm~2o<Dr.m<Dmffinmik*mm, mmm~ 

[0050] ltHE^6^S^Jl^^(i)tbT(i, _hfStKndr^/WS^^6^^JS{b 

7) T'^^tLS^^^cfct?^ ^L-V n 0 
[0051] [ffc9] 



J a 



(6) 

OH 



[0052] (5£>K M*5j:U?R 8 fitfj|E^I^CS*^-r o ) 
[0053] WtUO] 



-N|(=Z) p X 5 . 2p 



(7) 



r« -OH 

[0054] 5£(7) =K M*5iT^R 8 fifI|Bi|llCE*^-ro 

[0055] xte, Anyyi^, r/i^r/i^y/i^ r/^^^sx^ry-zv 
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tt-ym&stTo xasfcMHB*>3£#, xtesv^na— -efcoTfeffi^oTv^ttJ; 

<k&mmti>x^ ^/vm. ^^m, yw^m. yyy^^m, -y^m, yy 

■7^-;vm. -fy?-si>m?£ytfmtft>foz> 0 r^/^yv/^mtvxn, bv^^yv 

^s<bbT(4, *b*ym, ^h*ym, y°v#*ym, yy^utf^-ym, yb^-ym, 
yyyv^ym, t-7b*ymteytfmifbtiz> 0 rv-^^-ymtvx^ y^;* 
2, e—y^/^y^y^ym. 2, Q-yyyy^/v^^y^m^y^m-fhiv 

y&mftbtiZo 

[0057] Ltem*m$-v£<D*femttx&z> 0 n^-m-s-vkn^&mtttisX^ &mt 

^(DMcfcmkL.xfe, bv^/^yy^y, bvyyyv&^xyjy, bvyyv^y 

r/K 1, 2-y*v*y^?y^b7tYny7yt£y<D^-- 7vh^;MM?vvt5; 
y. bv^/vr^y, t°yyy^ ;v3-y^t£y<DT%ym-M*m?z>z.ti&x%z> 0 <px 

[0058] ^(T^^t^b^^&VvC, .t^^UV^tS^iLT, 5£(8) - (I0)xm$ 
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[0061] [ffcl3] 



R 21 




[0062] S:(8) — (10)fc*5V>T, M, Z, X, L, bfe«ttrpf±Su:IE^|nIC*!*Sr*i-o 

[0063] qw:, it*nK^, fllEMDK^ *3±o«TIBS:(ii)-(i4)^»tfixs-a-ca!>s 0 

[0064] Wfcl4] 

R 28 
I 

— c — 

I 

R 29 (11) 
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[0065] [flslS] 



R 30 



— Si 

I 

R 31 (12) 

[0066] Mb 16] 

— C 

O (13) 

[0067] Wbl7] 

— N- — 

i 

R 32 (14) 

[0068] 5t(ll) — (14)H33WC, R 28 -R 32 tt^^tb?45i^*mM^X{4^^mi-6 

[0069] R lo -R 27 Ojyfc0iJ<bUai, ^/WS, a^vS, ^nt'/H, ^atf/H, ^ 

[0070] R 10 -R 27 ^P^-f-5j^^M^(-M^i-5S^55:v>{v:^UT^^^LT 

-C(4, R 11 <^R 12 ^^LT^7^^'^^ fi febXV^S^-a•^;R 14 tR 15 X{iR 18 <bR 1 
9 *^^UTT^h9ir^^^UTV^b#fe;R 15 ^R 16 XfiR 17 i:R 18 ^^L.T 

[0071] r^P>©«t«-efc % *36W^*5^T«:, HflfB^6^^JS^fe(i)^, TlE-jR 
*(a)^$^5jaffl#«»6«»^«ft^-C?*>S®*s<KrfJ:»4UV\ 
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[0072] Wbl8] 

M (NR") X 3 Y • L b • • • (a) 

[0073] it (a) «K M, X, L*3 iT^bfitu |E<tlHC#5feSr^-r o 

2 

[0074] fuf23, 4, 5&<D\,^thMcm&&&^lsX\,^X-b£\,^*=-/lsm(DUWL&t^X 

fit, t^m, T'nfcVl^ ^y^n\f;vm, n-y^m. sec-y^^m 

[0075] tul53, 4,.5^(DV^-f^^^g|SWbTV>TtiVN'7^-/VXcD ; ft#:Mtb-C 

-v-^n-vdrv'/V^ai^/^, 4-^hdrv-^ai^/WS^cD— S^^^/VS:3, 5-v> 
>?vK7;c:=Vl^ 3, 5-^007x^1, 3, 3, 
drv-^^^yP^if©^a^^^/V£;3, 4, 5-hy^/K7;x~/l^ 3, 4, 5-h 

, 3-^fvV-2-7^79v^ 4-^^-2-^-7^S^^©emS^UTV^-Ct 

[0076] iufE-CHR d CDR d f4, Tk^Jj^ g^SSr^UTV ^ ±V >T/l^rA-SXfi©#l 

[0077] R d oe&S WUTV ^ ±V ^T^/VScD^iffSfc WfcMRR&f'UteV ^ ffi 
$tl~20, ^f*U<{4l-10T'fc5o ^tlb<DTsU*c;umfe\g:mWiXfooXhft 

0!lx.tf, 7x=;H % 4-^^-/^m-/i'£7 l t e<>f<D^S^L-CV^X 1 bJ:v^^^ 
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[0078] R d Og^S^b-CV>T^J;V^Ty-/V^Ty-/WStbT{*, 8P*L.<fi&5lt{ft 

as/iif as#»f e>n«o R d ©«Si2£«r*L-o vet *v >r y— /vs<z>itsu£iL-cB:, 

[0080] ttFlB»6jJi^JR^^4fc (i) tt, l6tS^i©/>oyyfb!fe > ah*$"Ma^rVfls 

h*\Z.£Q%btl%> 0 «t«9 Jrfl^Cfi, Journal of American Chemical Society, 
1993*£, ^115#, p. 7916-7917;Polyhedron, 19923s Mll#, p. 2039- 
2044; Polyhedron, 1995<^, $£14^, p. 3255-3271 ;fci?te1Bgtefrfc#tfeK: 

[0081] «#0ftK(n)r±, TiB-j&5£(b)^£*i^ffc^(^T^ r^6^^Ji^ 

4» (ii) j tV >5££asa>S) Sr^J*^t-t-5o 
[0082] Wbl9] 

M (NR b ) X 4 _ a (OR c ) . • L b • - • (b) 

[0083] _b!E5£(b) rf», M, X, L*3J:tJ?bf±MIE<bl^Cicg*Sr^-r 0 

2 

R d -cig$ixss^-r 0 

[0084] tiJl5R b (D3, 4, 5teOV>T^^Cg^^Urv>T^«tV^*=^S*5j:T>-C 
H 2 R d -C^$tb5^«, fuiER a <£>3, 4, 5{4<DV^-f tb/Wcg&S&^LTV^TkJ:^ 

ftriER'o-cH^T^^tLS^t^tu^tLim:^*^^ 

afi03Z.fil-C&5 o 

[0085] R c {±, g&^£WLTV ^Tt> <tV >T^/>SXf*«^Sr*TUTV >T<£> <fcV ^Ty- 
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[0086] R c Og^Sr^TLTV^TtJ;V>T^/VS^S«IStb-C(4, ^^-/V^ 

ru^nttL-cft, H^rfBR d og^s^u-cv^r 1 ^ i ctv^Ty-/^s^^WJi:b-c 
[0087] mmwmzM\t&m go ©jff4u^#wit'Ctt, 

:=vW^K) (t-^h^fv-K) hU^nUK, ^V^x^^(3, S-v^nn^-zWi^K) (t- 
^NfrfK) MWoyK, ^^ry(7i^;W^K) (y^/^b')bVy^Jb\ 

[0088] ^^^(y^ jv^WrY^txiW^J^JV^— x/K P^fxTiste, 6- 

f/H- tvv, ^^^^{2-(hy7/V^-n^yW)7^/W^F}7 1 h7^pyK-v ? 

if^T^ (4-^fvK7ai~/W5K) xh^^ny K • S?3i^/U3;— tvK ?^fy(3, 
5--^Dn7x- /W^KJxh^^oyK-v 5 ^^^^.— tvK ^fy(3, 4, 5-h 
y^^/V7^/W^5^xh7^ciyK-^^/^--7 i /^ ( if(D % BfflE^(ii) 4", R b ^3 

[0089] ^^ry(n-7f;W5K) (t-^h^^K) bV?oVb\ jns?* l ?ls(x&'A"<%Y) 
{ (t-y*b*i/b'))b])?vVb\ ^^^x^(n-^atVW5K) (t-^HtffK) HJ^ny 
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t\ r^-ch R d x*mistiz>mx*hv, atflX&Z>ik&!&); 

2 

[0090] ^^^^(n-^/W5K)xh7^DyK-^h9tFa^7^> 

^— tVK ^>'^^>'(2-^^/uyDif^5K)^h7^oyK-^^-/^--7 1 ^, * 
^^X^^/W^b^^h^nyK-^^/V^— 5VKfc£©, BfflE^(ii) R 
b #-CH R d T^$tbSS-efo'5, aiS0"C*5^^;/j:ifS:#»f S-tdS^So ^ 

2 

coo9i] ismm6Mm&&m{k&%) (u) «, f^ejem^m^^-^^-yitmt, 3 % 4 

5r.tdS-e#5„ 0tRfc£, WM¥5-345817-^#3&4ffc|B«$*Lfc^aclCj:oT« 
[0092] %mw®&mik&® (ii) tbT»4, )iSfB^if{-J;'5ffi»l-^8IUf^^)^V^ 

[0093] a^WO«a**tc43V^tt, 8frfES-£fl!fel& (I) Sfctt (II) Sr^-fc^m^ftfcttt 
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flOflS,«1iri:100— 1:2, 000, 000, »*b< {41 : 500—1, 000, 000, if9$f* 
U<ttl:l, 000-1:500, 000-C*>5 0 ««^#i^5dlMIE»*aSHJIIi*9, 

[0094] aM8W©«3S^r«fefc*JV vCtt, S-^ftfe^ (I) Sfctt (II) ^*«^JR»7cjWSr#ffl 

-2o<Dfflk&mm&m~fz>mm&mm. 2, 12, 13, umvGm&mik&vo* 

/l^^AtbTfS, hy^/VT/l^-^A, MJai^T/U5— WSfTASr 

7b^>b\ ^/vT/v*~v^^b*^Y\ ^yzf^^r/K=-^^^yzfb^¥ 

fti?*m?Z>Z.b&X*%Z) a ***XfcLTtt, Tbyy^^xx\ <rb7(n-7^)x 

^6^&#&M4b^J£2tLT x ^/WJt-CO. 1 — 100fflFJ& s #*lX, 0. 2-50{g 

itr-f, ^r5iIiJEJ&a*iB^^-f-<fcS„ 
[0095] [Jg&] 

[0096] ^<D«fc?fc#m^iUTf2, ^ttfctfdfi, -^^^ ^3-1^ ~rf9*s1iLZ<0& 
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xi^-^r^-^, hyyfvVv-yn^drf->\ ^^/Vv'-yn^^-tf-:/, v ? ^5 L /Vv'^n^^-y- 
\\LitMvJWu*?i/, yppTjvW*, l, 2-v : ^nD^v^ifco^n^V^fl|JK^ 

[0097] S^^^T^M^-e^T5^^m*#:0^^fi, ^^l-50fi*%^f^L< 

[oo98] a-a-sj^jc jov vchu sttii^j^^D-rsci^-etSo tsttfi^rijfi, 

t'cD^x^/vm. ; Ti?h^y/i^^y*~hy/v&^=hy/i^g ; hy^^r^ hy^ 
yyn^vT5>-> ^yyv^N, N-^^jvr=^v>-^(DT^m-xv^, 2, 

y-o, hy-yyo^df-iy/V7}N^^>- % hyy^^/i^ic^yjc-K byyfvv^y^-hft 

,if(D*:^^>-^;hyr7ai^>'U-/t;^.^^ hy^yn^vvi^;*:7y>\ hyy'oi-^* 

*y^-h hyy^^y^-h^t*^*^^^; hyy^-yv^y^^dr^vj: 
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[0099] fi£-KJ&lc*5V>T«u fi^^O^JkSrWSEi-Sfcfe^^iWfi^Srjg 

aui-srtas-efteo #^*i8M£iJiL-cte, i-^t 1 ^ i — syr^ 1— 1 

jry/w^n^K^.if^^Nciy^^if^/Wk^^^^y/vr^K^^w^^^e 

1, 4-^Mf*;*x>\ l, 5 -^v^^ 1, 6- 

~&jr*?=zy, 4-^*vb^ 2, 5-i^7Vk-l, 5-~*MfS*E>' 

*if«>**S^^;l. 3-7fi?=Zs % 2, 3-vW/V 

-1, a-T^S^c^, l, 3-^^v^V, 1, 3-^^-y-^^if^^^V;^^ 

[0100] fi-a-jflfttt^f JCfMRRtt/jiV^^ — JRJCH:, -78°C~ + 200°^ £?£L<te:-30t; 
- + 180'C-C*>5„ fi^Wfi, tttelWIRfifcC R«;««j!:t>tt#-f <5j6S % ilfjTl 

#raa»fciooon#ro-es>5o 
[oioi] ±&<om&Bij&\z.£y. m^mi^tL-x, ->^(D^ms:^mn8o^^%&,± 

[0102] [TK^^Si^] 

[0103] ^-mMj^tLTtt, M&&mik&®kTWV&mik&W<Dmfy&ib&fatbti: 
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sterna Mftti, ra=^</vh/hy^?vvTA~-^A, -y^juT±?-/uT-thi- 
[oio4] mmtx^xn. =y*vK ajw^ p-^a, xte~*b 

[0105] **^R^ri, a#, r.©J:5fc*«H4#»»ii 

o 

mutt* M&5U&fcM^&Hmkm\yr*&<. m&&.j&mz 

[0106] **{fcKf£Wu «ffl«**<l^«K:ioTt>3»«*fMfilB*5»<e5*s» KJS 
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